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seperation is done once more. The fact that 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pickup roller and feed roller which send out one sheet of the accumulated paper leaf to a conveyance 
way, In the paper leaf decollator which separates the paper leaf equipped with the gate roller pressed down so that the 
paper leaf after the 2nd sheet may not be conveyed on a conveyance way, and the stepping motor made to rotate said 
feed roller A paper leaf passage detection means to detect the paper leaf passage between said feed rollers and said gate 
rollers, A load detection means to detect the magnitude of a load from change of the drive current of the stepping motor 
which drives said feed roller when said paper leaf has passed through between said feed roller and gate rollers, The 
paper leaf decollator characterized by having the drive current control means which performs change control of the 
drive current of a stepping motor according to the load detected with said load detection means. 
[Claim 2] A means to compare the reference value which is a load concerning separating the magnitude and one paper 
leaf of a load of the stepping motor which drives a feed roller in said paper leaf decollator according to claim 1 when 
said paper leaf has passed through between said feed roller and gate rollers, The paper leaf decollator characterized by 
having a means by which reverse said feed rollers and even a stacker returns paper leaf when it is judged by said 
comparison means that the load of said stepping motor to drive is larger than a reference value. 
[Claim 3] The pickup roller and feed roller which send out one sheet of the accumulated paper leaf to a conveyance 
way, In the paper leaf decollator which separates the paper leaf equipped with the gate roller pressed down so that the 
paper leaf after the 2nd sheet may not be conveyed on a conveyance way, and the stepping motor made to rotate said 
feed roller With a paper leaf passage detection means to detect the paper leaf passage between said feed rollers and said 
gate rollers, and said paper leaf detection means It is the paper leaf decollator characterized by having the drive current 
control means which passes a drive current smaller than the current value when being detected when a sink and said 
paper leaf are not detected in the drive current of the current value which can respond to the load of said stepping motor 
when said paper leaf is detected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the paper leaf decollator which controls the drive current 
of the stepping motor in the feed roller which separates paper leaf, and a gate roller about a paper leaf decollator, and 
separates paper leaf, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] Conventionally, the drive current of the stepping motor of the feed roller which performs 
separation of paper leaf, and a gate roller was set as the feed roller according to the load at the time of separation 
supposing a heavy load being applied from friction of paper leaf and a gate roller, when paper leaf passed through 
between a feed roller and gate rollers. 

[0003] Moreover, when the stepping motor which set up the value which assumed the load at the time of the separation 
mentioned above when paper leaf did not dissociate was driven and separation started as indicated by JP,3-186537,A, 
there were some which have prevented that reduce the drive current and paper leaf slips. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention person found out the following troubles, as a result of 
examining the above-mentioned conventional technique. 

[0005] With the above-mentioned conventional technique, since the value supposing the load at the time of separation is 
set up and the stepping motor is driven, when the load which is not dissociating is small, the current beyond the need 
will flow to the stepping motor. 

[0006] Moreover, for the setting **** reason, at the time of the usual one-sheet separation, the useless current will flow 
the drive current so that it can be coped with without carrying out step-out, also when it dissociates with two or more 
sheets lapped. 

[0007] Thus, controlling the drive current of a stepping motor to the load at the time of separation conventionally was 
not taken into consideration, and there was a trouble of passing the useless current. 

[0008] in order that [ furthermore, ] the consumed electric current may become large and may cope with this consumed 
electric current by passing such a useless current - Motor Driver « inevitable - large - not becoming - it did not 
obtain but there was a trouble that the miniaturization of equipment was difficult. 

[0009] The purpose of this invention controls the drive current of a stepping motor so that a useless current does not 
flow, and it is to offer the technique which can realize the miniaturization of equipment. 

[0010] As new along [ said ] this invention a description as the other purposes will become clear by description and the 

accompanying drawing of this specification. 

[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[0012] The pickup roller and feed roller which send out one sheet of the accumulated paper leaf to a conveyance way, In 
the paper leaf decollator which separates the paper leaf equipped with the gate roller pressed down so that the paper leaf 
after the 2nd sheet may not be conveyed on a conveyance way, and the stepping motor made to rotate said feed roller A 
paper leaf passage detection means to detect the paper leaf passage between said feed rollers and said gate rollers, A 
load detection means to detect the magnitude of a load from change of the drive current of the stepping motor which 
drives said feed roller when said paper leaf has passed through between said feed roller and gate rollers, It has the drive 
current control means which performs change control of the drive current of a stepping motor according to the load 
detected with said load detection means. 
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[0013] 

[Embodiment of the Invention] Hereafter, drawing 9 explains the example of this invention from drawing 1 . 
[0014] Drawing 1 is a block diagram for explaining the configuration of the paper leaf decollator concerning the 
operation gestalt of this invention. 

[0015] The separation section which consists of gate rollers 6 pressed down so that the feed roller 5 which makes the 1st 
sheet of the accumulated paper leaf 1 convey, and the paper leaf after the 2nd sheet may not be conveyed on a 
conveyance way, as the paper leaf decollator of this operation gestalt is shown in drawing 1 , The pickup roller 2 which 
conveys the paper leaf 1 of the 1st sheet to the separation section, The pinch roller 7 which conveys the paper leaf 1 
after separation, and the stepping motor 14 which drives a pickup roller 2, a feed roller 5, and a pinch roller 7, The push 
plate 3 and spring 4 for forcing paper leaf 1 on a pickup roller 2, The stacker 16 which contains paper leaf 1, and the 
paper leaf passage detection sensor 8 which detects that paper leaf 1 passes the separation section, The amperometry 
section 1 1 which measures the magnitude of the drive current of a stepping motor 14, and outputs drive current value 
1 la to the microcomputer section 10, The counter 9 which outputs load judging timing signal 9a to the microcomputer 
section 10 from stepping motor pulse signal 12a outputted from the pulse control section 12, With the load of the drive 
current table 17 which makes the microcomputer section 10 memorize the optimal drive current corresponding to the 
load of a stepping motor 14, and a paper leaf passage detection signal 8a from the paper leaf passage detection sensor 8 
or a stepping motor The microcomputer section 10 which outputs drive current directions 10b of a stepping motor 14 to 
the motorised section 13, and outputs directions 10a of starting of a stepping motor 14, a halt, and an inversion to a 
pulse control section further, The pulse control section 12 which generates stepping motor pulse signal 12a which 
rotates a stepping motor 14, It is constituted by the pulse control section 12, the motorised section 13 which drives the 
sink stepping motor 14 for drive current 13a to a stepping motor 14 with the output signals 12a and 10b of the 
microcomputer section 10, and the power source 15 which supplies a current to a stepping motor 14. 
[0016] Next, actuation from initiation of separation of the paper leaf 1 in the paper leaf decollator of this operation 
gestalt mentioned above to termination is explained. 

[0017] The paper leaf decollator of this operation gestalt detects the load concerning a stepping motor 14, and controls a 
drive current according to the load. 

[0018] The load detection approach of the stepping motor 14 is explained using drawing 4 . 

[0019] Drawin g 2 is drawing showing the phase signal of the current wave form for 1 phase leading of a stepping motor 
14, a load, and a stepping motor 14, and the relation of counted value. 

[0020] In drawing 2 , (1) shows a wave when a load is large, (2) shows the wave when a load is small, and (1) and (2) 
have shown the current wave form when a setup of a load and a drive current is not appropriate with the broken line. 
[0021] When a load is large and pulse signal 12a becomes "H" from "L" as the load of a stepping motor 14 is shown in 
drawing 2 , the inclination of change of a drive current becomes large, and when a load is small, the inclination of 
change of a drive current becomes small. 

[0022] It can ask for the magnitude of a load using this by calculating the drive current value in the counted value n 
using a counter 9. 

[0023] In the example shown in draw ing 2 , as shown in (1), when it is i6 which the optimal drive current shows as a 
continuous line to a load, and a setup of a drive current is set to il and a stepping motor is driven, a drive current does 
not become more than il, as shown in a broken line, but step-out of the stepping motor will be carried out. 
[0024] Therefore, if the phase current value of Count n is F6, a setup of a drive current will be set to i6. 
[0025] Moreover, if a drive current is carried out i6 and a stepping motor is driven when it is the magnitude of il which 
the optimal drive current shows as a continuous line to a load, as shown in (2), it will go up to the magnitude of i6 
shown with a broken line, and the motorised section will consume a useless current. Therefore, if the phase current 
value of Count n is Fl , a setup of a drive current will be set to il . 

[0026] Thus, the drive current corresponding to a load is controlled by setting up the drive current of the stepping motor 
14 corresponding to the phase current value of Count n. 

[0027] Drawing 3 is the flow chart which showed the detection procedure of the stepping motor drive current load 
mentioned above. 

[0028] The counter 9 shown in drawing 1 starts a count from 0 to the timing to which change of the phase signal of the 
stepping motor 14 outputted from the pulse control section 12 changes from Low to Hi (steps 301 and 302). The 
counted value at this time is 0. 

[0029] Counted value is integrated a fixed period (step 303), and the microcomputer section 10 reads the counted value 
of a counter 9 a fixed period (step 304). 

[0030] If counted value is set to n (step 305), a phase current value will be read in the amperometry section 1 1 (step 
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306), the drive current of a stepping motor 14 will be searched for from the drive current table 17 to which the optimal 
drive current for the phase current value and the stepping motor 14 at the time of counted value n was made to 
correspond (step 307), and it will output to the pulse control section 12 and the motorised section 13 (step 308). 
[0031] Next, based on the load detection result mentioned above, the control which changes the drive current of a 
stepping motor 14 is explained. 

[0032] Drawing 4 is a flow chart which shows drive current control of the stepping motor 14 by load detection. 
[0033] Drive current control starts a stepping motor 14 for the drive current of a stepping motor 14 as il of initial value 
(step 400) first, as shown in drawin g 4 (step 401). 

[0034] Next, when the paper leaf passage detection sensor 8 detects the tip of paper leaf 1 (step 402), the drive current 

of a stepping motor 14 is changed into the optimal value with the load of the stepping motor 14 at that time (step 403). 

[0035] The paper leaf passage detection sensor 8 detects the back end of paper leaf 1 (step 404), and the drive current of 

a stepping motor 14 is made into the optimal value until separation of the 1st sheet is completed (step 403). 

[0036] When separating the following paper leaf 1, (step 405) and the drive current of a stepping motor 14 are returned 

to il of initial value (step 406), and if it is termination, a stepping motor 14 will be stopped (step 407). 

[0037] Draw ing 5 is the timing diagram which showed drive current control of the stepping motor by the load detection 

mentioned above. 

[0038] When paper leaf is conveyed by the separation section after [ of t ] 1 second from drive initiation of a stepping 
motor 14, and the load of a stepping motor 14 is large, the drive current of a stepping motor 14 is raised [ as shown in 
drawing 5 , ]. 

[0039] When the load of a stepping motor 14 is mitigated after [ of t ] 2 seconds, the drive current of a stepping motor 
14 is lowered and separation of the 1st sheet is completed after [ of t ] 3 seconds, the drive current of a stepping motor 
14 is returned to il of initial value for separation of the following paper leaf 1. 

[0040] Thus, by detecting the magnitude of a load from change of the drive current of a stepping motor, changing the 
magnitude of the drive current of a stepping motor according to a load, and making generation of heat and power 
consumption of the motorised section into the minimum, the drive current of a stepping motor is controlled so that a 
useless current does not flow, and it becomes possible to realize the miniaturization of equipment. 
[0041] Moreover, in detection of the load concerning the stepping motor 14 mentioned above, by making the phase 
current of the load concerning separation of one usual paper leaf into a reference value shows that two or more sheets 
were separated, when the phase current is larger than the reference value. 

[0042] It can distinguish easily, without this using a special means for whether two or more sheets were separated. 
[0043] When it judges how [ to which separation of the paper leaf of two or more sheets was performed ] it is to below 
and two or more sheets separate into it, the re-separation control which returns the separated paper leaf is explained. 
[0044] Drawing 6 is a flow chart which shows the procedure of the re-separation control mentioned above. 
[0045] Re-separation control will detect the load of a stepping motor 14 with a microcomputer 10, if a stepping motor 
14 is started (step 600) and the paper leaf passage detection sensor 8 detects the tip of paper leaf 1 first, as shown in 
drawing 6 (step 601) (step 602). 

[0046] When larger at this time than constant value with a load, it judges that separation was performed with two or 
more sheets lapped (step 603), a stepping motor 14 is suspended, separation of paper leaf 1 is interrupted (step 605), 
inverse rotation of the stepping motor 14 is carried out, even a stacker 16 returns paper leaf 1 (step 606), and separation 
is redone again. 

[0047] When smaller than constant value with a load, it progresses to step 608. 

[0048] In step 604, when redo of separation exceeds the count of a convention, the drive current of a stepping motor 14 
is enlarged (step 607), and paper leaf is conveyed. 

[0049] And if the back end of paper leaf passes the separation section (step 608), the following paper leaf will be 

separated (step 609) and it will not return to step 601, a stepping motor 14 will be suspended (step 610). 

[0050] The magnitude and the reference value of a load concerning a stepping motor 14 are compared. Thus, when the 

magnitude of the load of a stepping motor is larger than a reference value By judging that it is dissociated and conveyed, 

with two or more paper leaf lapped, and reversing rollers once, and even a stacker's returning paper leaf, and 

dissociating again It is not conveyed with a bill lapped, the jam of paper leaf and rejection can be avoided beforehand, 

and it becomes possible to also suppress the drive current of a stepping motor to the minimum. 

[005 1 ] Next, the case where the drive current of a stepping motor 14 is controlled without performing load detection 

mentioned above is explained. 

[0052] Drawin g 7 is drawing having shown the relation of the drive current of the stepping motor 14 in the conveyance 
location in a paper leaf decollator and location of paper leaf 1 . 
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[0053] In drawing 7 , an axis of ordinate shows the drive current of the existence of paper leaf passage of the separation 
section, and a stepping motor 14, and an axis of abscissa shows time amount transition. 

[0054] Generally, a paper leaf decollator has the small load which paper leaf tip passage requires for the separation 
section from separation initiation, and its load which paper leaf back end passage requires for the separation section is 
large. 

[0055] Thereby, to be shown in drawing 7 , separation initiation to paper leaf tip passage passes the drive current 12 with 
high paper leaf back end passage for the low drive current II as a drive current, and controls a stepping motor 14. 
[0056] These 12 considers as the current value which can respond to the load at the time of separation, and makes II the 
current value made lower than 12. 

[0057] It becomes unnecessary for this control to prepare the counter 9 and the drive current table 17 which were shown 
in drawing 1 . 

[0058] It explains using the flow chart which showed the detail of control of the drive current of the stepping motor to 
drawing 8 . 

[0059] First, as shown in dra wing 8 , if the microcomputer section 10 sets initial value of the drive current of a stepping 
motor 14 to II, a stepping motor 14 is started (step 800) and pulse signal 12a is inputted into the motorised section 13 
from the pulse control section 12, a stepping motor 14 will rotate and separation of paper leaf 1 will be performed. 
[0060] If paper leaf 1 is conveyed to the separation section with a pickup roller 2 after [ of T ] 1 second and the paper 
leaf passage detection sensor 8 detects the tip of paper leaf 1 (step 801), the microcomputer section 10 will output the 
directions which make the drive current of a stepping motor 14 the magnitude of 12 to the motorised section 13 (step 
802). 

[0061] If the motorised section 13 makes the drive current of a stepping motor 14 the magnitude of 12, and makes paper 
leaf 1 convey until after [ of T ] 2 seconds, when the above-mentioned directions are received, and the paper leaf 
passage detection sensor 8 detects the back end of paper leaf 1 (step 803), the microcomputer section 10 will take out 
the directions which set the drive current of a stepping motor to II to the motorised section 13 (step 804). 
[0062] The drive current of a stepping motor 14 is set to II , and if separation is completed and the following paper leaf 
1 is not separated in T3 second (step 805), the pulse control section 12 suspends the output to the motorised section 11, 
and, as for the motorised section 13, stops a stepping motor 14 (step 806). 

[0063] With thus, the output from the paper leaf passage detection sensor which detects that paper leaf passed through 
between a feed roller and gate rollers, and its paper leaf passage detection sensor Generation of heat and power 
consumption of the motorised section can be made small by making the drive current of a stepping motor small and 
changing the drive current of a stepping motor, when paper leaf has not passed the separation section. The drive current 
of a stepping motor is controlled so that a useless current does not flow, and it becomes possible to realize the 
miniaturization of equipment. 

[0064] As mentioned above, although invention made by this invention person was concretely explained based on said 
operation gestalt, as for this invention, it is needless to say for it to be able to change variously in the range which is not 
limited to said operation gestalt and does not deviate from the summary. 
[0065] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. 

[0066] The drive current of a stepping motor is controlled so that a useless current does not flow, and it becomes 
possible to realize the miniaturization of equipment. 

[0067] It is not conveyed with a bill lapped, the jam of paper leaf and rejection can be avoided beforehand, and it 
becomes possible to also suppress the drive current of a stepping motor to the minimum. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawin g 2] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/23/2004 



02 




[Drawing 5] 
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[Drawing 3] 
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[Drawing6] 
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[Translation done.] 
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